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Studies condensation of 2-formoxybutediens, 2- 
methoxybutadiene, and chloroprene with divinylke- - 
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{In ussian.) A. F. Kapustinakil and K. B. Yatsl- 

mirskil, Lhurnal Fizicheskoi Khimii (Journal “of 

‘Puysical Chemistry), ¥- 22, :*¢t 1948, p. 1271-1279. 
Presenta results of experimental and theoretical 
study. Data are tabulated and charted. 16 ref. 
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Mathematicel anslysis hes est.blished the following for Z-ccnmound systezus 
by chemical reaction: The reximm devintion of etoric concentrstion from the 
averave of calculated velue (AJA) is shifted in reyercs to the mexinun deviation 

of specific gravity from the aver.ge calculcted velue (Ad} towerd the component 
with the smaller uverage atomic weight. The maximum A&A is shifted in regsrd 
to the consression meximwus C towird the component with the largest etomic con- 
centration. The maximum Ad is shifted in regards to the wexinu: © tow.rd the 
component with the l:rgest spacific gravity. 
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K. BR. Lakimirakit Takimirakii and L. 1. Pankova, Thormo~chomistry of acide-pentaanaine salts 
- of cobalt. 0D. 2051. 


The heat of reaction is dotermined with a 0,26 in solution of Nap § and from this 
4s calculated the heat of formation of 15 compounds and tho hoat of solution of 13 con- 
pounds, The heat of formatior: is calculated for a ser'es of complex acido-penta~amnino 
colbalt-ions in a vater solution, From this is calculated the heat of formation of 
certain salts, 
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3014 The Energetics of the Lanthanide Ions. K. B. . 

Yatsimirelul. lzvest. Abid, Nauk $.$.5.R., Otd, 

Khitn; Nauk; No, 6, 648-Sii(1049)(in Russian), 

Thermochemical characteristic: of rare earths, such Rr, Tm, and Lu were found from -Hp « 3Hci- - Unc, 

an jontzation potentials, and hydration and formation heats, ~Baci,, where Ho;- and —Hac;, are formation heats of 

of their trivalent ons, were deteriained by using the equatioa the gaseous Cl” and the solid salt, respectively, and Unc, 

of Kapustinakil (Zhur, Obshchel Klum. 13, 497(1943)) and the ie the energy of the latter's Lattice, calculated from Kapustin- 

known thermnochemical data. Thus, the formation nea ~Ha akil’s equation. Since the formation heat of a gasevus oa Ls 

of the gaseaus fons La’’, Ce, Pr, Nd, Gd, Dy", Ho”, the sum of the metal’s sublimation and fonisation heats, aad 
since the fonization heat is approzimately equal to the loni- 


. s ot 4 zation potential I, the latter can be calculated, by using the 


COmpOn ELERENTR 


: value 90 kcal for the sublimation heal of the lanthanides. 
The values found satisfy the equation I « 43,18 log Z - 38.9, 
from which the ionization potential of the element 61, fu, 
Tb”, and Yb, can be calculated. Further, the hydration 
heats Ly *—Haq *¢ Hy -3 x 101, where 101 kcal ts the heat 
of formation of a H fon in water solutions, aad the difference 
Hag ~ 303 Ls the heat of formation of a trivalent lanthanide 
lon in water aulution, The values thus calculated satiny the 
equation Lg * 262 ¢ $15/r, where r is the ton radive. By 
using the material obtained in the present work, an eslima- 
tlon can be made of the heats of formation of various com- 


he - : ; : . 
5 f ne se : : 3 -; > pounds, such <s chlorides, hydroxides, oxides, altrates, 
% j E sulfates, etc,, of the lanthanides. 
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Clessification of diagrams in volume unalysis of liquid tinctly neg. SA, 1 exempiined by Celie AcOH, CCL- 
- ° vk ' Me,CO, C&;-MayCO, RtBe-AcOH, PhMe-AcOl, CCI 
binary eysterne: czar Cbihikgl Ate. PrOH, ‘Mel-MrCO, C8y-PrOH, ete; vhewlty ter: 


tvanown Chet. Dect 
i" en, Chen) 20, (01-8014). Diierame of the at, therme af ene of these systems may have elther 0 
comvi, 4 asa function of the compn. ati of 4 types: In miles "han iman., and ate, cutcquently, fese tthun. 
Ideal systens of nooluteracting liquids cl unchanging de-- ative ¢ hee ne plots, In the ded type, the Ad 
gree By desig A va Iinear function of the compn., and Gecending ts branches intersecting at the max.; 
the deviation 34 (ron additivity is zero. throughout. In sepess ing on whether, along a branch, 4 and O.f are 
systems with one asacd, component which, i soln., cis- symbatic, antibatic, of const., the branch Is convex to the 
sacs, iato simpler unite, the curve of AA-is conves to the ails of compn., concave to is! rectilinear, Oue single 
~ aiis of compn., anit Ad ts alenys neg. lo aystercs where compa, bs Indicated by « cingular point, wheteas in the case 
the cotaponients form chem. compds., 2d 1s concave to the of presence of several compnia., the tat, ts rounded, aa tn 
axle of the compa. {n systems Involving both compd. HC1OC 10, HNOr Ii), HE-HO, 180. 1d, EaPOr- 
formation and dissoct. of one or both assed. com nts, Hee etl). Beth: U0, to Ssralional, apse 
| r s Se stg 2 fat cfitier mas., are ithsetra : 
the SA curve b alightly concave to the ants of a! pe by PROM_DRNU, Pe TciRIL, Cakiniie Imaal” 


é 4 are relativety bow, and the maz. 

ry ay ue neeneal to the cusp. al the cont. ete. Us the systerne Acts Biyt?, AteCHE WA), Meyer 
Huangles of bdeal aystome ate KEb-Acloit Colle COW, AcOH, ro aes the nas, conteaponds to ne stor. 

Gly Paite, AcOMe-HCOKG, Cie PCL *tlue-PhMe chiometrke tata of the components and to to definite 
CEIOPhAe, CCle-Crllaliry. Calle-Collslity, ete.3 for all compd. An Bahapeil AA curve, tesultirg {tora the per- 
these systems, plots of O4 and of tbe si. gr. against the covolusncs the dissoca, of un assocd. compouent along 
compa, in mole fractions are linear, althiugh the viscosity part of the curve, and of compd. formation along another 
taotherma may show a min. ora max, Linear plots of AA Re is exemplified by the systems SbCh-Cile, SUCH 


of f. but chemical: {Phy, and SUCI-Cwlle, where, uguin, the mas, corre. 
veel ta fous Ae wit TE PrN aul HCO’ rents sponds to no atotchionctric rationt the acai tig 
‘ ; S. Thon 


Very slight devitions from additivity, with consintently 
peg. SA, ate erhibitedd by CL-CH, PUMe-CH, CHCL - 
Ch, Cath ties CSy, Che CSy, CCH CHI, Collie Ht, 
* Ghe-CultyBrs, ete.; very small pos. Ail ts found in Cy 
HUre-CHCL aud C8e-Phir. oni tyne, with dis- 
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Ms, 8 yatstmtistlt. Zhu. Obshchel Khia. Ce Gen, Chen : 
; : ie 2° SQS TORTI 1050).—Two new complex sults of Co(1ll)*.- . uf 


. were synthesized. [Co(MH)HCOs) fy (1), red crystals, © 
was obtained with a eee by 40-min. heating 5 g. 
of Co purpurcochloride, [Co(NH,CHCl, with 100 ml, 
of a coned. soln. of HCO;K contg. approx. an 8-fold 
excess of HCO;K, subsequent ailxiing of the: cooled rec -- 
: Py ane arene dol, with an equal val. of eatd. KI, and washing the ppt. © 
a Loh > with tee water, aq. ale., and finally 00% ale, With a. 
seo satd. soln, of NH «NOs instend of KI; o-red ppt.-of [Co- 
(N11) HCOA(CNO:). GD was obtained in a 90° yield. 
The heats of reaction with a 0.26 Af soln. of Na;S at 25° 
were detél., for I, to be —3110 cal., and for II, to be — 4569 
“ cal./mote. The beats of soin. in HO were detd. to be 14780 
and 1634+ cul./mole, resp. Hence, and with the use of 
the thermochem, data of Bichowsky and Rossini, the.- ’ 
Standard heals of formation SH3,, of the solid salts were | : ‘6 
calcd. te be 1. —261.2, TH —334.3 keal./mole, and fer the” Ye, 
fon [Co(NH3),sHCO,J +* in-aq. soln., —219.7. kcal. /motc.. Bon 2 
. For the gaseous ion {Co(NH)sHCO.]**, the heat of ~ 
_ formation was calcd. to be 194 kcal. /mole with the aid of the 
Kapustinskil equation for the lattice energy, with the 
thermochens. radius of the jon assamed = 2.30 A. Hence, 
the hent of the maction Cot** (gas) + GNH: (gas) + 
HCO,” (gas) = ([Co(NH,)sHCO.}~-~ (gas) + Wis x — 
357 keal., where x = heat of formation of the gascous = 
Cot*+*, Consequently, the thermal stability of the gase- 
ous [Co(NH,),HCO,] ++ is greater than the stability of - 
-all other acidopentammitie Co(II!) fons, with the excep- 
tion of {Co(NH,)sNO,] +4. The stability of these com- 
plex ious decreases in the order NO,~ > 1ICO,~ > CNS7 > 
7, Cit > Drv > NOs LN Thon K 


OR NS a 


APPROVED FOR RELEASE: 09/19 


ss 


Hen) Reece ential se Wace Coates ban 
CIA-RDP86-00513R0019623100 


07-2 


"APPROVED FOR 


£ ote 


eaacttiet ans pposeaTas Ott 

46 
THE PROBLEM OF SOLUBILITY OF COMPLEX SALTS. 

K. B. Yatsimirskil, Zbsir. Obebchel Khim. 20, 3193-8(1860) 

- pec. (ia Russtan) 

. Using s theoretical approach that has led to the diacovery of 
certain reguicrities ts the solubility of simple lonic com: 

- pounds (Kapustinstl¥ aed Yatslmirshil, oer, Vis. Keim, 33, - 
1271(1048)), on analysis is made of fundamental (actors that 
determine the solubility of complex salts, vis., Cimensions 

’ of fone, their charges, aad the presence of polar or bydro- 
philous groups is their compositions. Regularities are dee 


, 


, od permitting an explanation of differences in the solubility 


‘ol certain greuge of complex salts, and conditions are set 


forth vader which difficultty soluble complenes can be ob- 
tained. It cam be stated thet in order to obtaia a cEfficullly 


soluble coanpound of a given complex ica, of, more generally, 
of 2 given large ion (r> 2 A), another suifictestiy large lon of 
opposite sign, aad with a maximal possible charge, must be 
selected, the sizes of both standing in a certain optimal rela- 
tlon to each other; the given loa must not contain hydrophilous 
groups, while a well-expreased polarity within that fon ts 
desirabdie, ; 
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ee 
“Kherm eens coniplex eo unds with fae 
diamige bem pean pele ey tae wit etbatent 
nova}. Zhur, Obikckel Khor UT Gen. 
em.) 20, 24: by eta 4)),—Calorimetric measurements at 
pe 26° gave for the re of the reaction of the complex salts 
: ” with 1 W HCI the followiug values (en e NEG,CIH,CH,NH;): 
(Cd emjCh 40.43;  fCdens|Urs 39.2;  [NienfCh 210° 
89.00; [Nie s}[3ry 37.04; | [Ni cna ls 35.41 keal./mole. 
_ From [M ea t (eryst.) ” 4. GELCLaq. ee Mit aq. 4+ 
> den H2*+.aq. + 5CI-. nq. 4+ 2X 7.aq. + G, and detns. of the 
. heats of soln., thi: heats of formation of the complex salts in 
the standard ‘state were caled. to: {Cd eng}Cl; 168.8, (Cd 
ens}Brs 149.0, [Ni-ens]Cl, 163.1, [Ni cn} Br: 148.0; {Ni 
ens} 1s 119.6, {Ni cis] Che. 2H;0 309. 7, Ni enj] Bry.21,0 200.4 
is bens}ls. 2H.0 2559.9, [Cd cus] ++. aq: 78.3, [Nien] **. aq. © 
./inole.: The energy, IV, of binding of - gaseous 
: a ty the gascous metal fon M**, (o form the gagraus coin: - 
picx fon [Men,] 1:*, fs estd, fron the lattice energy [7 of the 
cryst, complex ialts, (M eni]X2 crys y= (nt en} t+ 
(gaseous) + .2X" (gaseous) -- U. where U is calcd. by 
Kapustinskil’s equation (C.A, 38, 5705*), with the thermo- - 
chetn. radii of all complex ions {M en} + ow 2.7 A... This 
gives for W, Ni‘ + 383, Zn*+ 372, Cot* 372, Fe+* 342,” 
Cd ** 323 keal. ftiotc, The order of the heats of binding of 
3 en by these lont is the same as that of the beats of binding 
> Of 6 NHy;. the letter are lower by 5-13 keal,. From thie 
. difference of the heats of formation of the anhyd. and the * 
hydrated salts, the heats: of hydration are. caled. to [Ni v4 


: em] Cl;.2H30 ‘104, {Ni nj} Brs.2H-O 5.9, {Ni en} ly.2H:O 
3.6.. The abuorrual increase of the heats of hydration from 
‘the iodide to the chloride can’ be explained by assuming 
hydration of the union rather than the cation. a 
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USSR/Chemistry - Analytical Feb 51 . 
“Problem of the Variation of Free Energy and Entropy 


in Reactions of Formation of Complexes ," Ke. B. Yat- 
simirskiy, Chair of Analyt Chem, Chemicotech inst, 


Tvanovo Seiten ie 


"Thur Fiz Khim™ Vol XXV, No 2, pp 221-223 


Advances hypothesis, based on entropy data for ROg~ 
fons (4.e., COZ", Moog~), that only thermochem ra- 
dius determines entropy of single-type complex iors» 
(4.e., those having equal number of same groups com~- 
‘bined to cen ion). Shows difference between heat 
effect and free energy to be const in single-type 


184733 . 
“Feb 52. 


USSR/Chemistry - Analytical (Contd) 


complex formation.. Arranges anions aud cations by 
‘decreasing stability, latter assumed to be deté by 
difference between ionization 
and heat of hydration of ion formeu. 
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Instebility constants of complex mercury-iodide compounds. 
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OHS 2 ee 


é of the so-called ‘‘welghting effect.” i Di. 
% sit Cyauoy.C. = ), Lhur, Anal. 
3 et ; : aes = Ee i ae Khim. 8, 14-213) The “weighting effect” first pros. 
: 3 : ale ; : : _ posed by Feigt (C4. 19, 1108) according ta which an in- 

ae ee Bets we a, ag crease in the mol. wt. of ent increases the sensitivity of 

2 the latter toward a give 10g 1 not strictly true... The 
PE a aS es oa analysis outlined in CA. 43, 1241i and 45, dUS0¢ Is applied , 
“Ghemieal Abst. oo" ae |. .ferefoorg. reagents. Itisshown thataddn. of various groups ; : ss ~ 
Sea. ity Oe WN 0 kL ‘ ae t : iuto an analytical reaxent causes a change In the free energy ‘ : 
eieae ene iors bis aye : lof its lattice, . Replacement of H ina C—H group by sume: 

Biase, 1954. By At oh jae a. other group causes a change in the log of soly. (A log S$) by a 
one Analytical Chemistry .- ~ fee _ fapprox. the same value, For OH, Alog S~1,5, be. the soly. 
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2 Yatsimirskly K. B. 
Inst 2 = Tea 
Title : Special characteristics of thirteen-electron fons 


orig Pub: Zh. neorgan, khimit, 1956, 1, No. 1, 96-99 


Abstracts An examination 18 made of the relationship between the 
characteristics of bi-and trivalent ions of elements of 
the fourth period from Se to Ga and the structure of the 

electron shells. It 1s shown that, in the series Ti +, 
yet, cr2+, Mn2t, Feét, coet, wiet cust, gnet, and Set, 
mot, vot, crest, unt, edt, cost, Nit,.cur*: gasta? 
(thirteen pelestron), the ions Mn¢+, Fe 3+ disturb the 
monotonous nature of the variation of certain character- 
istics: Lonization potentials, oxidation potentials, 
donic radil, heats of hydration, strength of compounds 
formed by these ions, vapor pressures of halide dis- 
sociation, erystalline structure of suifides and 
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Abstract: selenides of the type MX, rates of formation and de- 
composition of complex compounds, Disturbances of the 
monotony take place also in the case of gnet and Galt, 
All the disturbances are explained by the order in 
which the d-nuclei are filled by the electrons. 
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Title; Concerning Certain Functions Characteristic of Stepwise Complex Forma- 
tion in Solutions : 


Original \. 
Periodical: Zh. neorgan. khimii, 1956, Vol 1, No 3, 412-421 


Abstract: ‘The basic functions which characterize stepwise complex formation in 
solutions are discussed: the “pormation function" Hn, the “degree of 
complex pinding" % (giving the ratio of the total concentration of the 

metal to the concentration of free metal ions), the "fraction of the 
given complex" Cy (giving the ratio of the concentration of given 
complex (MAm) to the sum of the concentration of-all complexes and the 
free metal ions). The relationships between Dy, g, and a, have been 
established, and the method for calculating any one of these functions 
from the others is indicated; D, gd, and %, can, be calculated from the 
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Abstract: 
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Referat Zhur - Khimiya, No 1, 1957, 678 


experimental data obtained during the study of stepwise complex forma- 
tion by the solubility method, the distribution coefficient, ion ex- 
change, by the poventiometric method, by the polarographic method, 

etc. Formulas are given relating the functions under discussion to 
experimentally measured values. From a series of values of ny, » and 
@, it is possible to calculate the equilibrium constant for each step. 
Current: methods for calculating the equilibrium constants are dis- 
cussed and an improvement of a method previously proposed by tne author 
is presented (Referat Zhur - Khimiya, 1954, 41064, 46234). 
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Study of Oxalate and Phosphe-te- Complexes of Moly-~ 
pdenum by the Kinetic Method 
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Zh. Neorgati- Khimil. 1956, 2. 
The equiliorium jn solutions of oxol.te and phos- 
phete complexes of Mo was studied on the pasis of the 
Br mensurement of the speed 0 gion of Lodide 
tt oxidation py hydroges peroxyde 
; +g reaction is entalyzed by nolybdic acid (I 
(RZHKhim. 1956 78:53). A decrease of 
tion of I in ‘consequence of the formt 
decrease OF 
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speed. Oxalie and phosph 
unts &5 complex producin.; reagents e 
concentration of the Ht ions was owls M. The kine- 
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reafter with & golutign of Ha(N03)o° A pH value of 2 js op- 
tdmal. Agr, cde", PD", mne*, yi2>, Moet, Maw, NHf, 


CH,C00™, 80,27, NO3 and 

also in the determination of Ca. .TO 20 mi of Ca-salt under 

study (0.0L-0.05 M) are added 20 ml 0.25 M solution of I, 
and the vyolu- 


30-40 mi of saturated solution 0 
uhgt up to 100 mL. After 15-20 minutes it is fil- 
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fowest Limit 
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USSR/Analytical Chemistry - General Questions, G-1 
Abst Journals Referat Zhur - Khimiya, No 19, 1956, 61780 

Author? Yeteimirskly, K, Be, Gruin, I. P., Kashirine, F. D. 

Institution: None 


Titles Determination of the pH of Alkaline Solutions by Means of Light 
Filters 


Original 
Periodical: Zavod laboratoriye, 1956, 22, No 3, 271-273 


Abstract: For determination of pH of alkaline solutions by means of 4 set 
of indicators and 4@ photometer with light filters (Referat Zhur - 

Khimiya, 1955, 21360) the following indicators are suitable: 
tropeolin 000, eosin, 2, lk -ndtrophenyl-az0-1-naphthol- ,8- 
disulfonic acid Na salt, alizarine red and tropeolin 0. The pH 
interval is 7.5-13-4. Error of the method ~0.1. At very high 
values of pH the presence in the solution of ions carrying & 
large charge interferes. 
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Abst Journal: Referat ghur « Khimiya, No 1, 197, 19 
Author: Kapustinskly, A- F,, and Yatsimirskiy, K- B. 


Institution: None 


Title; Lattice Energy of Salts Formed by Ions with 8-Electron Outer Shells 


Original : 
Periodical: Zh. obshst. khimii, 1956, Vol 26, No 4, 941-948 


Abstract: In the formule for the calculation of the energy of the crystal lattice 
u = 287.2 (Snbydp/ (ret rb - e/ (rq tt (Kapustinskiy, Zh. 
obshst. khimii, 1943, Vol 13, #97) the value of the repulsion cocf~ 

ficient e.depends on the sum of the donic radii S = 0. 345-0.00870 

(rx + oO . Using this empirical expression the following equation 
can be obtained: U_= 287-2 x [E ntyea/ (rx + ra)/[1 ~ 0-345/ (rx + ra)t 
0.00870 x (rx + ra ; which gives values of U which agree with experl= 
mental values within of for salts of the type Mx and MXo. The equation 
also gives satisfactory results for salts of the type MX3. Consider- 
able deviations are observed in the calculation of U for salts in 
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. Inst : Not given 
Title : On the Question of Step-By-Step Complex Formation 


Orig Pub: Zh. Obshch. Khimii, 1956, Vol 26, No 7, 2083-2084 


Apstract: A review article. See RZhKhim, 1956, 19015. 
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“Institution - + Cheisicotechnol ozical Institute , Ivanovo 


"Submitted ; March Us, 1955 
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AUTHORS: Yatsimirskiy, KB, and Tetyushk ina, V.D. 566 tsrela} 
TITLE: | Influence of Ionic Force on the Instability Constants of 


Halogen and Pseudo-Halogen Complex Compounds. (0 Viiyanii 
Jonnoy Sily_n® Konstanty Nestoykosts GaLogenidnykh 4 Psevdogal— 


PERIODICAL: "Zhurnal Neorgani cheskoy Khimti" (Journal of Inorganic Chemistry 
: (e) +] Ons pp. bad e e “3B. ) “(44 7 
ABSTRACT: The range 94 applicability of empirical equations such as that 
of Davies ( and the concepts of qjonic force js still undeci- 
ded. the research described is & contribution on this 
and involved the optical investigation of the thiocyanate. Con~ 
Re of iron in the visible part of the spectrum Relatively 


potassium thiocyanate (0 ,0004977 mol/litre) were. used,, enabling 
a wide range of ionic forces: from 0.25 %o 3.5, to be covered. 
The bromide complex was algo studied. Potassiun, magnesium 
and aluminium nitrates were used to produce definite ionic 
forces. 


Determinations were thus made of the instability constants 
and of the jufluence on complex-formation equilibria in th 
systems Feo = cNS- electrolyte: and Fest - Br- electrolyte. 

Tt was show. that the {onic-force concept is valid up. to 
forces of the order of 1.5 if the accuracy Limit for the 
instability—-constant indices of the complexes is taken as +0.15 
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